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Myopericarditis after COVID-19 vaccination: unexpected but 
not unprecedented

In the midst of the devastating COVID-19 pandemic, 
rapid development of highly effective vaccines was 
enthusiastically welcomed. Unfortunately, myoperi
carditis after COVID-19 vaccination was an unanticipated 
adverse event. In The Lancet Respiratory Medicine, 
Ryan Ruiyang Ling and colleagues commendably review 
the risk of this adverse event in the context of risk after 
other vaccines.1 Their study provides an important 
perspective on the historical global experience with 
cardiac adverse events after vaccination.

Ling and colleagues applied rigorous statistical 
analyses to the available literature and confirmed 
the conclusions of other reviewers. Specifically, the 
overall incidence of myopericarditis after COVID-19 
vaccination (18·2 cases [95% CI 10·9–30·3] per million 
doses) is not higher than expected outside of the 
context of vaccination, and not significantly higher 
than the incidence of myopericarditis reported after the 
standard immunisations included in the study, such as 
influenza vaccines (1·3 [0·0–884·1], p=0·43 vs COVID-19 
vaccines). There is, however, an important demographic 
and vaccine-related component to this adverse event 
that is obscured in reporting the overall incidence. The 
risk of myopericarditis in young males after their second 
dose of mRNA COVID-19 vaccine is remarkably higher 
than expected.

This pattern has been seen before. As Ling and 
colleagues found when they reviewed the extant 
literature, myopericarditis risk is well established after 
receipt of live-replicating smallpox vaccine. Notably, 
in a study by Oster and colleagues2 of myocarditis after 
mRNA COVID-19 vaccination, the rate of myocarditis 
reported in the highest-risk group of recipients 
(105·86 cases [95% CI 91·65–122·27] per million doses 
in males aged 16–17 years receiving a second dose) 
approached the historical rate of myopericarditis after 
smallpox vaccination (132·1 cases [81·3–214·6] per 
million doses) according to Ling and colleagues’ study.1 
US military professionals, who are very familiar with 
adverse events following smallpox vaccination, were 
among the first to observe myocarditis cases after 
mRNA COVID-19 vaccines,3 most likely because the US 
military includes a large number of young men who 

received two doses of COVID-19 vaccine very early in the 
2021 pandemic vaccine rollout.

Although there are common demographic and 
clinical features between the myopericarditis cases that 
followed smallpox vaccine and those that followed 
mRNA COVID-19 vaccines, better understanding of 
the pathophysiology of these adverse events following 
vaccination is an important area for future research. 
Because smallpox vaccination has very limited global 
application in the modern era, the experience of mRNA 
COVID-19 vaccination must now propel the field 
forward. Analyses of the pathology and immunological 
mechanisms behind these demographic-dependent 
adverse events following vaccination are likely to advance 
our understanding of cardiology and immunology.4–6 
These advances could spur the development of safer 
vaccines or precision vaccination practices.7

Ling and colleagues’ analysis1 also raises important 
questions about whether cardiac adverse events 
following vaccination have historically been well 
evaluated outside of the realm of smallpox vaccine. In 
a literature review spanning 75 years, it is remarkable 
that the study team identified only five publications 
addressing myocarditis following immunisations 
other than smallpox or COVID-19 vaccination. The 
7 million vaccine doses described in these publications 
represent a small fraction of the billions of vaccinations 
administered globally every year.8 This challenge might 
impact the interpretation of the results. Among the 
populations who received billions of vaccine doses 
after which myopericarditis was not observed or very 
rarely observed, published literature might not exist; 
reassuring data from background populations would 
not be captured in analyses of the literature, such as 
those conducted by Ling and colleagues. The safety 
signal observed after COVID-19 vaccination is, therefore, 
even more important to fully investigate.9

Reports of unexpected adverse events—albeit rare and 
limited to a specific subset of vaccine recipients—have 
the potential to damage vaccine confidence at a crucial 
point in the pandemic response. Like Ling and colleagues, 
all professionals who have described myopericarditis 
following COVID-19 vaccination have emphasised 
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that the benefits of vaccination far outweigh the risks 
during the current pandemic. Nonetheless, scientific 
knowledge and public health strategies must continue 
to evolve. Alternative vaccine platforms, vaccine 
doses, or vaccine schedules could reduce the risk of rare 
adverse events and must be explored in the context of 
changing infection risk.10 Vaccine confidence is one our 
most valuable resources, and it is dependent upon trust 
in public health. Trust is a fragile commodity that is 
strengthened by reporting challenges transparently and 
addressing these challenges with scientific rigour and 
appropriate concern.
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